Contribution of injured and uninjured dorsal root ganglion neurons to pain behavior and the changes in gene expression following chronic constriction injury of the sciatic nerve in rats.
Neuropathic pain models, such as the chronic constriction injury (CCI) model, are partial nerve injury models where there exist both intact and injured peripheral axons. Recent studies suggested that dorsal root ganglion (DRG) neurons with intact axons also show the alteration of excitability and gene expression and might have some role in the pathophysiological mechanisms of neuropathic pain. The incidence of pain-related behavior after the CCI is unstable and variable. In the present study, we used activating transcription factor 3 (ATF3) expression as a neuronal injury marker, and analyzed a relationship between the number of axotomized neurons and the incidence of pain-related behavior. We divided all rats into three groups according to the percentage of ATF3-immunoreactive (IR) neurons, group 1 (<12.5%), group 2 (12.5-25%), and group 3 (>25%). We found that rats in groups 2 and 3 showed thermal hyperalgesia, whereas only the rats in group 2 developed tactile allodynia from the third day to the fourteenth day after surgery. Rats in group 1 did not show thermal hyperalgesia or tactile allodynia. The DRG neurons in group 2 contained ATF3-IR neurons mainly in medium- and large-sized neurons. In order to investigate brain-derived neurotrophic factor (BDNF) and gamma-aminobutyric acid(A)-receptor (GABA(A)-R) regulation in both intact and injured primary afferent neurons after the CCI, we used a double-labeling method with immunohistochemistry and in situ hybridization, as well as double immunofluorescent staining. The CCI induced an increased number of BDNF-labeled neurons in the ipsilateral DRG and the increase in BDNF expression was observed mainly in small- and medium-sized neurons that were mainly ATF3-negative. On the other hand, the number of GABA(A)-Rgamma2 subunit mRNA-positive neurons decreased in the ipsilateral DRG and GABA(A)-R- and ATF3-labeled neurons rarely overlapped. These changes in molecular phenotype in intact and injured primary afferents may be involved in the pathophysiological mechanisms of neuropathic pain produced by partial nerve injury.